Structure of the circumsporozoite protein gene in 18 strains of Plasmodium falciparum.
Using the cloned circumsporozoite (CS) protein gene of a Brazilian strain of Plasmodium falciparum as probe, we have analyzed the structure of the CS protein gene from 17 other Asian, African, Central and South American parasite strains by nucleic acid hybridization. Each strain appears to have one CS protein gene which hybridizes readily to the Brazilian strain probe. The 5' and 3' thirds of the genes are invariant in size in all 18 strains whereas the central third containing the 12 base pair tandem repeats varies in size over a range of about 100 base pairs. Several differences were found in the locations of Sau3A sites in the genes. The Sau3A sites are significant because each of the minority Asn-Val-Asp-Pro repeats in the cloned gene has a Sau3A site. DNA melting of hybrids revealed a high degree of homology between the sequences of the cloned gene and genes from an Asian strain and an African strain. A 14 base oligodeoxynucleotide with a sequence from the central repeat region hybridized to all strains tested. We conclude that the CS protein gene is highly conserved among strains of P. falciparum and that malaria vaccine development with the CS protein is unlikely to be complicated by strain variation.